Nitric oxide mediates depressor responses by activation of N-methyl-D-aspartate receptors in the nucleus tractus solitarius of cat.
Nitric oxide (NO) is involved in cardiovascular regulation and sympathetic nerve activity of the central nervous system (CNS). The nucleus tractus solitarius (NTS) is important to cardiovascular regulation. However, the physiological role of NO in cardiovascular regulation effecting through the NTS remains unclear. The purpose of this study is to investigate the effect of NO measured by in vivo voltammetry on the cardiovascular responses in NTS induced by N-methyl-D-aspartate (NMDA) in anesthetized cats. Extracellular NO concentration was monitored through a Nafion- and porphyrin-coated carbon fiber electrode, which has previously been demonstrated sensitive and selective to NO responses. Microinjection of NMDA into NTS elicited a dose-dependent decrease in cardiovascular responses associated with NO release. Following the dose-response curve, a dose of 3 nmol of NMDA was selected. Microinjection of NMDA into NTS produced depressor responses and NO release. These responses in NTS to NMDA were attenuated by pretreatment with a competitive antagonist, 2-amino-5-phosphonopentanoat (AP-5, 1 nmol), and methylene blue (MB, 1 nmol), an inhibitor of guanylate cyclase. These results suggest that NO is formed from NMDA activation in NTS and that NO diffuses out of neurons into the nearby target neurons to produce depressor response and NO release through cyclic guanosine monophosphate (cGMP) formation. In conclusion, NO mediates depressor response consequent to activation of NMDA receptors in neurons of NTS.